Searching PAJ 



http:/Awwv1 Jpdl jpo.go^ 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-053756 
(43)Date of publication of application : 28.02.1995 



(51)Int.CL 




C08J 9/00 
B29C 61/06 
// B29C 55/02 
B29K 67:00 
B29K105:02 
B29L 7:00 




(2 l)Application number : 


05-197534 


(71)Applicant : 


TOYOBO CO LTD 


(22)Date of filing : 


09.08.1993 


(72)Inventor : 


KUZE KATSURO 








SHIMIZU HEDENORI 








OKUMURA SHINICH1RO 








ISAKA TSUTOMU 



(54) THERMALLY SHRINKABLE POROUS POLYESTER FILM 

(57)Abstract: 

PURPOSE: To prepare the subject film which is almost free from defects such as wrinkles, strain, and nonuniform shrinkage, 
has a beautiful finished appear ance, and has cushioning properties and hence is excellent in the prevention of breakage of a glass 
container when used for packaging or labelling it. 

CONSTITUTION: This porous polyester film has an apparent specific gravity of 0.4-1 .3 and exhibits a shrinkage in the 
direction of the main shrinkage of 40% or higher and a shrinkage in the direction transverse to the main shrinkage of 20% or 
lower both when heated for lmin with air at 100°C, and exhibits a shrinkage in the direction of the main shrinkage of 12% or 
higher when heated for lOsec with air at 100°C to shrink the film by 40% and then heated for lOsec with. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the thermal-contraction nature polyester system film suitable as a packing 
material used for covering, union, sheathing, etc. It is related with the cavernous content thermal-contraction nature polyester 
system film which there are very few faults, such as Siwa when carrying out a thermal contraction especially, distortion, and 
contraction spots, and has beautiful result appearance, and has cushioning properties. 
[0002] 

[Description of the Prior Art] The thermal-contraction nature film is used as the object for covering, the object for union, and the 
object for sheathing of long objects, such as various container;, such as a bottle (the bottle made from glass and plastics is 
included), and a can, and a pipe, a rod, wood, and various rod-like structures. For example, such thermal-contraction nature films 
are the purposes, such as improvement in dispplay, protection, union, and goods value, and are used for covering a part or the 
whole of the cap section of a bottle, a shoulder, and a drum section. A thermal-contraction nature film is used for the use which 
are accumulated every and packs a box, a bottle, a board, a rod, a note, etc., the use (skin package) which is made to stick a film 
to packaging goods-ed, and is packed with this film again. [ two or more ] For the above-mentioned use, the shrinkage 
characteristics of this film and contraction stress are used. 

[0003] As a material of the above-mentioned film, polyvinyl chloride, polystyrene, polyethylene, and hydrochloric-acid-ized 
rubber etc. is used. Usually, after putting the film of the shape of this tube on a bottle, or fabricating the above-mentioned film in 
the shape of a tube, accumulating a pipe etc. and putting the film of the shape of this tube, packing or union is performed by 
carrying out a thermal contraction. 

[0004] However, the conventional thermal-contraction nature film is deficient in thermal resistance, and cannot perform the voile 
processing or retorting (pasteurization processing at the time of manufacturing a pouch-packed food) in an elevated temperature. 
For example, if it retorts, the conventional film will be damaged during processing. 

[0005] The conventional film has a bad adhesive property with ink again. For example, even if it prints on a polyvinyl chloride 
film, since the adhesive property of ink and this film is bad, a good printing state is not acquired. Furthermore, since a polyvinyl 
chloride film lacks in thermal resistance, it is easy to generate the gel object of polymer or an additive partially at the time of film 
formation, and this gel object becomes the cause which a pinhole generates in a printing side. 

[0006] The above-mentioned conventional film is contracted with time after film manufacture. Therefore, change of a printing 
pitch is produced by contraction and highly precise printing cannot be performed. 

[0007] On the other hand, the thermal-contraction nature film using polyester excellent in thermal resistance, weatherability, and 
solvent resistance is proposed. However, the rate of a thermal contraction to the direction of desired was inadequate for this 
thermal-contraction nature polyester system film, and there was a trouble of being unable to make small the rate of a thermal 
contraction to this direction and the direction which intersects perpendicularly in it. Such a trouble may be solved by optimizing 
copolymerization composition of the polyester which is a raw material as indicated by JP,63-156833,A etc. 
[0008] However, when the film obtained by these methods also has problems, like contraction speed is too early and the thermal 
contraction of the film is carried out, Siwa, distortion, contraction spots, etc. occur on the film, and beautiful appearance is hard to 
be acquired. 

[0009] Furthermore, there are no cushioning properties in this film, and there is a problem that a glassware etc. tends to damage a 
glassware etc. with a shock packing or when it carries out labeling and transportation and sale are performed. Then, since it has 
cushioning properties, a thermal-contraction nature polyester system film excellent in the **** prevention effect with high goods 
value is desired. 
[0010] 

[Problem(s) to be Solved by the Invention] this invention solves the above-mentioned conventional trouble, and the purpose has a 
fully large rate of a thermal contraction, and there are very few faults, such as Siwa when carrying out a thermal contraction, 
distortion, and contraction spots, and it is in having beautiful appearance, and moderate cushioning properties being given to the 
film itself, and offering the cavernous content thermal-contraction nature polyester system film which has the **** prevention 
effect over a glassware etc. 
[0011] 

[Means for Solving the Problem] The cavernous content thermal-contraction nature polyester system film of this invention The 
rate of a thermal contraction when heating for 1 minute using 100-degree C hot blast is 40% or more in the main contraction 
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contraction direction and the dirt.** 0 SS»ntract,on when h«tmg for 1 0 seconds 

more ]. . . .. 

[0012] Below, this invention is explained m detail ^ h constltutes m ethy i ene terephthalate unit as a 

0013] both aromatic dicarboxyhc acids includmg ^^^^^^2 ahphatic dicarboxyhc acid and an ahcyclic 
dicarboxylic-acid component which constitutes the polyester used f ^ s ^™ terephthalic acid Naphthalene 
dicarboxylic acid - although - it may be used As aromatic ^^^^Z^^ff^ acid , and a 5-tert-butyl 
dicarboxyhc acids, such as benzene Joarboxyhc-acids 2^uch 5"^*J^^ P ^^ SU ch as the 2, 2, 6, and 
isophthalic acid, and 6-naphthalene dicarboxyhc acid 4 and 4 "^boxy d ipheny > J ^ lic acld ^ its 

6-tetrame^ 
TycSa^ 

[0014] both aliphatic diols includmg the ethylene glycol w ^ ch . con :^^ although it may be used As 

UchUsUtutes me polyester used for ^ 

aliphatic diols other than .ethylene f^^^^^^L^-l 3 -propanediol, 2-ethyl-2-n-butyl -1, a 
£r^^^ 

^» 

phenyl) sulfone, a polyethylene glycol, and a P ol W r ^e ^ dicarboxyhc acid and a did. In order to 

[OOl^Tne^Uon^onna^po^ 

L of polyester obtaired from an above-menUoned dtcarbo^ c d ™ °Xe polyester system film of this 

desirable that 40-90-mol% of the whole polyester contained w«h the torn ' c0 ™™"j^VJ J ta ,hi [ of the whole 

appearance is not acquired. hv the rnnventional method. For example, the direct 

[0017] Each polyester used for this invention may ^7*^,^ polyester or copolymerized 

ester^gmemodtowmch^ 

S^peSS 

[0018] Generally, since the melting point of co P o1 ^^^^ 

dryness is difficult. Therefore, as ^^^^^f^^ dZlyZ t JephLate), etc. are mentioned, it is 

cer;^ 

TgeTrSktic agent, an antioxidant, and 

acrylic resin, a polycarbonate system resin, a poly sulfo acid system ^resm ^ temperature (Tg) is 50 

[0022] Thus, the polyester constituent obtained is amorphous and it is desi abk ^ ^ out 

■degrees C or more. When Tg is less than 50 degrees C a sec ondary c °n1xactio n b ^™^ { ^ ^ for 

a thermal contraction, distortion, a contraction group, etc. happen, ^ des * able * is 

the intrinsic viscosity when mixing the various components f J^J^^^^ 6.50 d/g and exceeding 



economically. 
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r00231 The above-mentioned polyester constituent is fabricated in the shape of a film by the know method examp le , an 
eTsonp^ 

^daUv the ob ained film -- for example, the bottom of the below-mentioned predetermined condition -- setting - 
nrede £ri - oTmeX hand, it /preferably extended by the 6.0 times [ 3.0 to ] as many range as this 7.0 times from 25 
Ees t^Ohe mam^t^on direction) 6.0 times are more desirable from 4.0 times, and 6.0 tunes are the most desirable from 
JSL In*e m2 extension direction and the direction which intersects perpendicularly it is preferably extended uv die 1 .8 
timel^ 1 1 to 1 as many range as this 2.0 times from 1.0 times. Whichever of the sequence of this extension may ^ the point 
Sen ion th "LeAon direction is performed in order to obtain the high rate of a thermal q{ 
ThTeSension to the main extension direction and the direction which intersects perpendicularly miproves me shock res is tance of 
to <*Sto performed in order to ease the property in which ** is easy to be torn on the other hand. If the rate of 

S^Kte^^^Loed right-angled direction exceeds double precision, the thermal-contraction nature to the mam 
ZS^Z^uSS* direction which intersects perpendicularly will become large too much the result when performing a 
SSSiJSTJffl lenticulate, and it will be in a state for it to be uneven. Usually, it is desirable tot the contiaction of ftie 
a?e?til whth tocts perpendicularly with it to the contraction of the main extension direction is 15% or less as for ^e film 
wnlch eSed at an above-mentioned rate, it is more desirable that it is 8 - 9% or less, and it is still more desirable that it is 7 /o 
or less A result becomes uniform when the film which has such a contraction heat-treats. lU , lU , „„„„ 

ro0241 The Sod is adopted as the extension method. There are for example, the roll extending method the long gap 
eTSmeldle tenter extending method, and the tubular extending method in it Also in any of these methods, extension 
mlv bTsSty performed by biaxial extension, simultaneous biaxial extension, 1 shaft extensions, and such combination. 
Soui JSon of the in-every-direction direction may be simultaneously performed m the above-mentioned biaxml 
e^nsSn, teS biaxial extension wMch performs either previously may be effective, and the point of the sequence m every 

m^MZ^fl^Z^onea extension, for example, the above-mentioned film is heated more th.1 the temperature 
SS?ft£ Tg omepotyester which constitutes it, for example, Tg, (T g+ 80 degree C) at the following temperature. If tos. heating 
SpTifomed at the tL of the extension to the main extension direction (this serves as the 'team contraction direction ), the 
mlmalTntiaction of this direction (the main contraction direction) and the direction which intersects perpendicularly can be 
jessed menthe above-mentioned temperature requirement is (Tg + 80 degree-C**25 degree C), the rate of a thermal 
conEon of me above-mentioned main contraction direction and the direction which mtersects perpendicularly serves as the 

S^r&Jabove-mentioned extension, operation of following heat settings and extension, cooling, etc. may be performed 

[^After extension of a film, a heat setting is usually performed. For example, after extending a film, letting to fihn ^pass for 

about 1 second to 30 seconds in a 30 degrees C - 150 degrees C heating zone is recommended. This 

performing this heat setting - a summer elevated temperature - the dimensional change of the film under the following 

K^T^g stresf to a film after the above-mentioned extension, or this disposal, the contraction property by heating 

of the obtained film becomes better, and is stabilized. t 

[0029] Thus, with the thermal-contraction nature polyester system film of the obtained this inventio n tiie ra e ^ * ^ 
contraction in the 1 00-degree C main contraction direction (rate of a primary thermal contraction) is 40% or more. When to rate 

1 and carries out a thermal contraction, in order to be unable to attain required contraction over details but to attain the 
lb"t-n^5o?ed rS a primary thermal contraction, you have to stop having to heat to an elevated temperature. On the otiier 
Ssmce me thermal resistance^ packaging goods-ed also has a limit, it becomes [ the scope of a film ] narrow and is not 

JootoJ Whh the thermal-contraction nature polyester system film of to mvention, it is desirable ^^^Xf^ 
uiermal contraction of the direction which intersects perpendicularly with the mam contraction direction again is 20 A or Tess . and 
U STs% or less and it is still more desirable that it is 1 0% or less. When the rate of a thermal contraction of a film exceeds 20 /o 
a^d iUs mU to extract as a label using the film, along with lengthwise [ of a container ], a film contracts greatly, and smce it is 
distorted and curl of an edge etc. occurs, it is not desirable. . 
SSuZeZre the rfte of a thermal contraction in the main contraction direction when heating it for 10 seconds using 

30-aegrSc^t blast, after it heated the film of this mvention for 1 0 seconds using 100-degree ^^^^f * e 
thermal contraction 40% in the main contraction direction (rate of a secondary thermal contraction) is 12% or more, and it is 
Si TtE is 14% or more. Since generating of faults, such as Siwa, distortion, and contraction spots takes place to the film 
Sen carrying out a thermal contraction and beautiful appearance is not acquired when this rate of a secondary thermal 
contraction is less than 12%, it is not desirable, . 
raSSe above-mentioned polyester constituent, thermoplastics usually contains, and this thermoplastics exists in a 
unstie tched film by the shape of a p article. If the above-mentioned unstretched film is extended, a cavity will occur around this 
SS?Sm5u^i2S detail cavities will be formed in the interior of a film. When polyester and an mactive particle wrth 
£5!SSS2SSn a'constituent, a cavity is generated around this particle. Furthermore, when a foaming agent contains m 
a constituent, a cavity is generated by work of this foaming agent at the time of heating. 
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[0033] The polyester film of this invention has many detailed cavities inside in this way, and the apparent specific gravity is 1 .3 or 
less [ 0.4 or more ), and is 1 .3 or less [ 0.6 or more ] preferably. If this apparent specific gravity exceeds 1 .3, since the cavernous 
content in a film, i.e., the cushioning properties of a film, will fall, it is not desirable. When this apparent specific gravity is less 
than 0.4, the cavernous content in a film increases too much, and the intensity and the contraction of a film fall. 
[0034] As for the plane orientation coefficient of the film of this invention, it is desirable that it is 100x10 to three or less. When a 
plane orientation coefficient exceeds 100x10-3, the intensity of the film obtained falls and it becomes easy to be torn also by slight 
externally caused injuries. When twisting such a film around the outside surface of a bottle and using it as reinforcing materials, 
sufficient reinforcement effect is not acquired. 

[003 5] As for the rate of a birefringence of the film of this invention, it is desirable that it is 1 5x1 0-3 to 160x1 0-3 . When the rate 
of a birefringence is 15x10 to less than three, the rate of a thermal contraction and contraction stress of the main contraction 
direction of a film which are obtained become low. When the rate of a birefringence exceeds 160x10-3, since it becomes easy to 
be torn by externally caused injury and an impact strength becomes low, the film obtained has low practicality. 
[0036] As for the thickness of the film of this invention, it is desirable that it is the range of 6-250 micrometers. There is a 
possibility that intensity may fall and the handling nature of a film may become bad when the thickness of a film is less than 6 
micrometers, and it becomes expensive when exceeding 250 micrometers. 

[0037] Since the cavernous content thermal-contraction nature polyester system film of this invention has many detailed cavities 
in addition to good thermal-contraction nature, it is excellent in cushioning properties, such a film — a glassware etc. - packing - 
or labeling is carried out, heat is applied, a film is shrunk, and it is used Thereby, transportation and sale may be performed, 
without damaging a glassware etc. 
[0038] 

[Example] this invention is explained per example below. The measuring method used in this example and the example of 
comparison is shown below. 

[0039] (1) Cut the rate film of a primary thermal contraction in width of face of 1 5mm, consider as a tape-like sample, and 
describe the marked line in a 200mm gap at a longitudinal direction. This sample is heated for 1 minute using 100 -degree C hot 
blast, and a contraction is measured. 

[0040] (2) Fix the ends of a film to a frame metal in the state where the sag of 40% of length was given to the film length of the 
secondary heat contraction main contraction direction, heat for 10 seconds using 100-degree C hot blast, and shrink a film to the 
state whose above-mentioned sag is lost. This film that carried out the thermal contraction is cut in width of face of 1 5mm, it 
considers as a tape-like sample, and the marked line is described in a 200mm gap at a longitudinal direction. This sample is 
heated for 10 seconds using 130-degree C hot blast, and a contraction is measured. 

[0041] (3) The apparent-specific-gravity film was correctly cut down for the 5.00cmx5.00cm square, 50 points of the thickness 
were measured, and average thickness was set to tmum. The weight of this film was measured to 0. lmg, this was set to wg, and 
apparent specific gravity was calculated by the lower formula. 
[0042] 

Apparent-specific- gravity =w / 5x5xtxl0000. 

[0043] (4) It calculated by the bottom formula of cavernous content. 

[0044] Cavernous content (volume %) =100x (1 -truth specific volume / appearance specific volume) 

However, truth specific volume =xl/dl+x2/d2+x3/d3+ ... +xi/di+ ... The weight fraction of each [ xi / in appearance specific 

volume =1 / apparent-specific-gravity top formula / in a polyester constituent ] component i and di express the true specific 

gravity of the **** component i. In the case of 1 .40 and the polyethylene resin for general, in the case of 1 .05 and crystalline 

polypropylene resin, 0.91 was used for the value of true specific gravity di when a **** component was polyester resin. 

[0045] (5) The thickness tO of a film was first measured by measuring pressure force 10 gr7cm2 using the dial gage (Ozaki factory 

KK) to which the gauge head of the circular flat bottom of 3mm [ of cushioning properties ] phi was attached. Next, 10 seconds 

after having carried weight in the state as it is, raising the measuring pressure force to 5 kgf7cm2 and carrying weight, the 

thickness tl of this film was measured. 30 seconds after carrying weight furthermore, the carried weight was removed and the 

thickness t2 of this film was measured. Thus, according to the following formula, the compressibility and recovery factor of a film 

which were obtained were calculated from the thickness tO, tl, and t2 of the measured film. Cushioning properties are so good 

that both these compressibility and recovery factors are large, and the **** prevention effect is large. 

[0046] 

[Equation 1] 

t o- 1 1 

JEffi^ («) = x l o 0 

t e 



t 2 t J 

Einm (H) = x l o 0 

t e- t i 
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r00471 (6) In order to use the result state film after contraction as a contraction label, metallic tone printing was performed and it 
fabricated to the cylindrical shape (tube). This was put on the square shape PET bottle of 1 .51. capacity and me shrink tunnel was 
passed The 1st zone made it as 100 degrees C, the 2nd zone made the temperature conditions of a shrink tunnel 140 degrees C, 
me 1st zone made it and the 2nd zone made the residence time of a bottle 5 seconds for 4.5 seconds. The result state after 
contraction of the obtained label was judged by viewing about the shade of printing by the distortion under Siwa and pnntmg, and 

contraction spots. .... , ,„ , „, j, a* 

f00481 (Example 1) As a dicarboxylic acid, ethylene glycol 63 mol %, Methylene- glycol 2 mol %, and and 4 
cvclohexane-dimethanol 35 mol % were contained as a 95 mol % and five mol [ of adipic acids ] % and diol component of 
terephthalic acids and the intrinsic viscosity containing 0.05 % of the weight of silicon dioxides of 2.4 micrometers of mean 
particle diameters obtained the copolymerized polyester of 0.70 dl/g. The dissolution knockout of the polyester constituent which 
blended and kneaded this copolymerized polyester, and melt-flow-index 2.5g / crystalline polypropylene for 10 minutes (polyester 
and thermoplastics not dissolving) at a rate of 90: 10 (weight ratio) was carried out at 285 degrees C from T-dice by the biaxial 
screw extruder it carried out adhesion solidification in static electricity at the cooling roller, and the unstretched film with a 
thickness of 200 micrometers was obtained. The name and loadings of composition of the copolymerized polyester except the 
silicon dioxide in the above-mentioned polyester constituent, the content of each component and polyester, and the tenoplasties 
not dissolving are shown in Table 1 . It combines also about the polyester constituent used in examples 2-4 and the examples 1 -3 
of comparison, and is shown in Table 1. . . . 

r 00 491 After preheating this unstretched film for 6 seconds at 1 10 degrees C, it extended 5.0 times in this direction so that one 
predetermined direction might become in the main contraction direction. One half of all processes set the temperature conditions 
at the time of extension as 80 degrees C the one half remaining at 85 degrees C. Heat treatment was performed for 5 seconds > a .90 
degrees C after extension. 0.2% of relaxation processing was performed in the direction which intersects perpendicularly with the 
main contraction direction 3% in the main contraction direction at the time of this heat treatment, and the 40-micrometer 
thermal-contraction nature film was obtained. 

r0 0501 The rate of a primary thermal contraction, the rate of a secondary thermal contraction, apparent specific gravity, and 
cavernous content were measured, and the above-mentioned method [ film / (hermal-contraction nature / which was obtained ] 
estimated cushioning properties by measuring compressibility and a recovery factor, and viewmg estimated the result state after 
contraction. The result is shown in Table 2. The result about the film obtained in examples 2-4 and the examples 1 -3 ot 
comparison is also collectively shown in Table 2. ,„,,,„, . . u u * ♦ 

[005 1] The film of an example 1 has a high rate of a secondary thermal contraction, and Table 2 shows that the result state after 
the contraction as a contraction label excels [ content / cavernous ] in cushioning properties highly good. When it is used for a 
bottle using such a film as a label, the**** prevention effect is large. 

[0052] (Example 1 of comparison) The thermal-contraction nature film was obtained by the same method as an example 1 except 
having not blended polyester and the thermoplastics not dissolving as shown in Table 1 . 

ra0531 Although the film obtained in the example 1 of comparison had the high rate of a secondary thermal contraction and the 
result state after the contraction as a contraction label was good, a cavity does not exist in a film but cushioning properties are 
inferior in respect of compressibility compared with the thermal-contraction nature film of an example 1 . 
[0054] (Example 2 of comparison) The thermal-contraction nature film was obtained like the example 1 except having changed 
composition of copolymerized polyester, as shown in Table 1. 

[0055] The film obtained in the example 2 of comparison has high cavernous content, although excelled in cushioning properties, 
compared with the thermal-contraction nature film of an example 1 , the rate of a secondary thermal contraction is low, and the 
result state after contraction is also poor. _ 

[0056] (Example 2) In the example 2, the copolymerized polyester 65 weight section which consists of ethylene glycol 48 mol /o, 
diethylene-glycol 2 mol %, and neopentyl glycol 50 mol % as a diol component 90 mol % and ten mol [ of sebacic acid ]% of 
terephthalic acids, and the polyethylene-terephthalate 35 weight section were used as a dicarboxylic acid. The polyester 
constituent which blended and kneaded these polyester, and melt-flow-index 2.5g / crystalline polypropylene for 10 minutes 
(polyester and thermoplastics not dissolving) at a rate of 90: 10 (weight ratio) was obtained. Thus, the thermal-contraction nature 
film was obtained like the example 1 using the obtained polyester constituent. 

[0057] The film obtained in the example 2 has a high rate of a secondary thermal contraction, and the result state after the 
contraction as a contraction label is good, and cavernous content is also high, and it excels in cushioning properties. 
[0058] (Example 3) The thermal-contraction nature film was obtained like the example 2 except havmg changed as composition 
of copolymerization polyeser and the content of each component, the copolymerized polyester contained in polyester and the 
content of a polyethylene terephthalate, and the name and loadings of polyester and the thermoplastics not dissolving were shown 

in Table 1. . a , 

[0059] The film obtained in the example 3 has a high rate of a secondary thermal contraction, and the result state after the 
contraction as a contraction label is good, and cavernous content is also high, and it excels in cushioning properties. 
r00601 (Example 4) The thermal-contraction nature film was obtained like the example 2 except havmg changed them as 
composition of copolymerization polyeser and the content of each component, the copolymerized polyester contained in polyester, 
and the content of a polyethylene terephthalate were shown in Table 1 . 

[0061] The film obtained in the example 4 has a high rate of a secondary thermal contraction, and the result state after the 

contraction as a contraction label is good, and cavernous content is also high, and it excels in cushioning properties. 

[0062] (Example 3 of comparison) The thermal-contraction nature film was obtained by the same method as an example 2 except 
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having not blended polyester and the thermoplastics not dissolving as shown in Table 1 . 

[0063] Although the film obtained in the example 3 of comparison had the high rate of a secondary thermal contraction and the 
result state after the contraction as a contraction label was good, a cavity does not exist in a film but cushioning properties are 
inferior in respect of compressibility compared with the thermal-contraction nature film of an example 2. 
[0064] 
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[0065] :T:terephthalic-acid IPA:isophthalic-acid SA:sebacic-acid AA:adipic-acid AZ.azelaic-acid EG: ethylene-glycol 
DEG:diethylene-glycol CHDM:1, 4-cyclohexane dimethanol NPG the cable-address sign in Table 1 indicates the following to be: 
It is neopentyl glycol. [0066] 

[Table 2] 
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[0067] 

[Effect of the Invention] According to this invention, the thermal-contraction nature film which has the very few beautiful 
appearance of faults, such as Siwa when excelling and carrying out a thermal contraction to thermal-contraction nature in this 
way, distortion, and contraction spots, is obtained. Since cavernous content is high, this film has cushioning properties and is 
excellent in the **** prevention effect again. The thermal-contraction nature film of this invention begins the shrink film for 
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labels, and is useful as various wrapping, and its utility value is high. 
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